Regulation of insulin-like growth factors and their binding proteins by thyroid stimulating hormone in human osteoblast-like (SaOS2) cells.
Thyroid stimulating hormone (TSH) is shown to have definite anabolic effects on skeletal metabolism. Previous studies have demonstrated that Insulin-like growth factors (IGF-I and IGF-II) and their six high affinity binding proteins (IGFBPs 1-6) regulate proliferation and differentiation of bone-forming osteoblasts. The current study was intended to determine whether the anabolic effects of TSH on human osteoblastic (SaOS2) cells are mediated through insulin-like growth factor system components. TSH given at 0.01 ng to 10 ng/ml dose levels for 24 and 48 h significantly increased human osteoblastic (SaOS2) cell proliferation and alkaline phosphatase activity, the differentiation marker. TSH significantly increased IGFs (IGF-I and IGF-II) mRNA expression after 6 and 24 h and their protein levels after 24 and 48 h of treatment, respectively. Unlike the IGFs, the IGFBPs responded differently to TSH treatment. Though there were some inconsistencies in the regulation of stimulatory IGF binding protein-3 and -5 by TSH treatment, there was an overall increase at the mRNA abundance and protein levels. Again, the inconsistency persisted at the regulation of the inhibitory IGFBPs 2, 4, and 6 especially at the level of mRNA expression due to TSH treatment, there is an overall decrease in the levels of IGFBP-2, 4, and 6 in the conditioned media (CM) of SaOS2 cell cultures. The IGFBP proteases which control the availability of IGFs are also regulated by hormones. Pregnancy-Associated Plasma Protein-A (PAPP-A) is responsible for the proteolysis of IGFBP-4. TSH treatment significantly unregulated the expression of PAPP-A both at mRNA and protein levels. In conclusion, TSH promotes human osteoblastic (SaOS2) cell proliferation and differentiation by upregulating IGFs and their stimulatory IGF binding proteins and down regulating the inhibitory IGF binding proteins.